Factors that governed the setting up of a multipurpose, temporary Intensive Care Unit of six beds, in a remote area of JJ alaysia and the expaience of operating it for more than two and a half years are outlined.
INTRODUCTION
An Intensive Care unit is recognized today as an integral and essential component of any general hospital. Many of the larger hospitals have claimed particular advantages for separate Intensive Care Units, e.g. coronarv care, respiratory care. The reas~ns arc sot;.nd but architectural, financial and staff considerations do not make it a practical proposition in a rural area.
A general Intensive Care Unit (I.c.u.) has been established in a rural area of l\Ialavsia. The problems in planning and establishing O this unit and its operation during the last two and a half years will be discussed.
NEED FOR AN INTENSIVE CARE CNIT
The medical services in the state of KcJantan (population 700,0(0) are centred around the General Hospital in Kota Bharu, a District Hospital in Kuala Krai and Clinics in the other centres of population. All the major cases are referred to the General Hospital which, although basically well-equipped by modern standards does not have the full range of up-tu-date and relatively sophisticated equipment required to deal with serious and critical cases such as those needing intensive care. The nearest wellequipped hospital is in Kuala-Lumpur which is normally accessible by rail in about two days, by road'in about nine' hours and by air in ab{~ut an hour. All difficult cases are therefore, flown to Kuala Lumpur.
During the annual floods, communications are disrupted. Ulu Kelantan, the vast hinter-land has a relatively poor system of transportation, limited essentially to rail and riYer, which causes considerable delay in bringing cases to the General Hospital. Consequently many patients arri\'e in a very critical condition.
An associated problem, peculiar to these parts, is the dubious role of the Bomohs in Kampongs, in whose healing powers, the rural folks have an ingrained faith. Yery often these medicine men have the first and last sav in the treatment of the sick and it is only afte; they haye failed that the patient is sent to the hospital-when it is almost too late to do anything! Geographical factors, therefore, apart from the intrinsic medical reasons, influenced the decision to establish an I.C.U. in the General Hospital at Kota Bharu.
INITIAL PLAN"INC
.\s a modern multi-million-dollar hospital with all amenities was expected to be completed in about three years, a temporary I.c.u. was planned. rt was necessary to take into account:
(a) Limited budget available. (b) The existing facilities in the hospital, e.g. the central sterilization and surgical operation facilities, and bow best these could be improved and utilized to optimum capacity. (c) The need to establish new and additional facilities at minimum cost and manpower, and to be fully functional until the new modern hospital was fully operational. The General Hospital has 4;')0 acute beds and on the basis that J ·5 to ~ per cent of the patients would require intensive care, six beds were considered adequate.
An old hospital ward ;;0 ft X :!.~ it sited in the centre of the hospital complex, close to the operation theatre, and the X-ray department was selected for conversion.
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DESIGN OF THE UNIT
It was decided to have two cubicles each of 168 sq. ft, two larger rooms, each of 216 sq. ft and another large room of 252 sq. ft for two beds. (This is small compared to the minimum of 200 sq ft per patient as recommended. District General Hospital~Hospital Building Note 1970.) There had to be a preparation room (12 X 10 ft) for the storage of drugs, sterilization of equipment and laying out of trolleys, and an adjoining scrub room (6 X 10 ft) incorporating a laboratory for minor investigations. Behind the ward a sluice room, a staff toilet and a bathroom were constructed. A water tank with a storage capacity of 100 gallons was erected above the staff toilet. This was very necessary to combat the frequent dry spells. Seating accommodation for relatives and visitors was provided for in the adjoining compound around a large shady tree.
The design on the whole has been satisfactory. The only shortcoming is the room of 252 sq ft, which was designed for post operative patients, has proved to be too small for convenience when dealing with cardiac arrest or with the patient on a respirator, though adequate for other purposes. EQUIPMENT Certain factors had to be considered in the selection of suitable equipment. Equipment that W..iS readily available locally with good after sales service was preferred to lower priced equipment with poor after sales service. It had to be borne in mind that the more sophisticated a unit, especially an electronic machine, the greater the cost of purchase, and the more difficult and higher the cost of maintenance.
Owing to frequent disruptions to communications it was better to consider equipment that could be air lifted for repairs and servicing. Machines capable of battery or manual operation in times of emergency were preferred because power failure is not uncommon. Ventilators that are completely dependent on compressed air, oxygen or electric motors were not favoured.
The cost of monitoring equipment includes installation and wiring. It was preferable to have equipment of the modular construction as one could select the appropriate module for the parameters to be monitored, and it could be easily and quickly transferred from one bed to another or to the manufacturer for repairs. Alarm system and memory loops were not included in the present set up to limit expenditure. As the nurse remains virtually at the bedside, there has been no need to purchase additional equipment for monitoring patients at a central station.
Since piped oxygen and suction were considered uneconomical for this unit, portable suction units that could be placed on top of the cabinets were preferred. One oxygen cylinder is kept beside each bed and at times an additional cylinder to run the Bird's respirator.
A mobile X-ray unit (50-100 Rv; 150-300 Ma) for good quality films was selected.
The blood gas machine, which is kept in the main laboratory about 150 yards away, was purchased on the understanding that this was to be standard equipment for all Intensive Care Units in the country. However, after having purchased the machine we found to our dismay that the local company did not accept the agency and we were left with the problem of maintaining the equipment ourselves. So far we have managed it fairly well, thanks to the prompt despatch of parts by and the advice we get from the manufacturers in U.s.A.
When estimating the cost of electronic equipment, it is well to remember that the annual maintenance and cost is known to be 15 per cent of initial capital investment (Wolff 1970) . It is apparent that it is more in our case. This figure of 15 per cent is insufficient in remote areas. Looking at the overall cost of maintenance of the electronic equipment it would be advisable to estimate at 30 per cent of the initial cost after the year's guarantee expires. In the case of the ventilators it would be about 10 per cent of the cost for the more robust machines, namely the East Radcliffe, the Barnet and perhaps the Loosco Amsterdam Infant Ventilators. This does not apply in the case of the Birds, where the maintenance is between 20 to 25 per cent of cost.
Electrical wiring, power supply and lighting are all according to the latest specifications. The LC.U. is equipped with an emergency switch which could connect the unit to an alternative line for tapping power direct from the station when there is a breakdown in the general electricity supply. It is necessary to have some equipment connected to the stand-by diesel power generators for use in times of total power failure. These would be capable of providing lighting and power to a respirator, a defibrillator and to the suction equipment.
Furniture and equipment in the wards have been reduced to a minimum and carefully modified to save floor space. Useful items are fitted on to beds, wall cupboards and wash hand basins. The flooring is of terrazo paving which can be frequently mopped and kept clean.
OPERATIONAL ASPECTS
The major hazard is cross infection since gravely ill patients are especially vulnerable to this complication. Initially, in the design of this unit, measures were designed to take advantage of the bright sunshine and free inflow of fresh air to cut down the cross infection rate. Various devices such as windows, fans, selfclosing fixtures, glass and plywood louvres were built in, with the advice of experts. However, these were not satisfactory because of an inflow of flies, mosquitoes and other insects, and we have had to resort to air-conditioning. Use of formaldehyde on ventilators and humidifiers has been effective in reducing cross infection rate.
It is necessary to depend on the operating theatre and C.S.S.D. for our regular supply of sterilized material as there is not the space to accommodate, nor the money to buy autoclaves and other sterilization equipment.
Standards of cleanliness and hygiene have to be maintained at all times. The nurses dressing room is provided with a shower and they have white gowns and slippers into which they change before entering the Unit. They have to wear face masks particularly when strict asepsis is required, e.g. in the case of tracheostomies and endotracheal intubations. Initially, almost continuous streams of relatives and visitors moved in during visiting hours and even pushed their way into the rooms where strict asepsis bad to be observed. Visiting is now limited to one person per patient at anyone time.
STAFFING A~D ADMINISTI~ATION
The most important requirement for an I.C.U. is an adequately trained nursing and medical staff. The kev to the success of tbis unit rests largely on tl~e calibre and number of the permanent nursing staff. Trained nurses who chose to work in this unit were put through a two-month training course by the specialists concerned. Selected medical and technical staff were sent to the Cniversity Hospital and the General Hospital, Kuala Lumpur to acquire the experience and knowledge to operate and maintain the sophisticated instruments.
This Imit now has: 1. One nursing sister with overall responsibility. 2. One senior hospital assistant in charge of maintenance and sterilization of equipment.
3. Six staff nurses. 4. Six trained assistant nurses.
The nurse/patient ratio should preferably be as high as 1 : 1 but owing to the shortage of trained staff it is necessary to make the best of the present ratio of about 1: 2.
Nurses, especially those from the West Coast, leave after two years. Replacement nurses are often only recently qualified and it takes them time to settle into the job. To minimize this problem, we have wherever possible selected nurses who are permanently resident in the area.
All admissions to this unit remain under the care of the consultant who had the initial responsibility. There is no upper or lower age limit though there is a separate neonatal ward. No consultant can have sufficient competence to care for all types of critically ill patients. The consultant with administrative responsibilities for the unit assists and has to ensure that all patients have requisite specialist care. The problem is not one of obtaining appropriate consultant advice but the difficulty of ensuring sufficient expertise at junior staff level. The medical staff at junior level consists of an anaesthetist, a registrar and house doctors from the respective units. The administrative consul tan t for the I. C. C. has the singularly difficult task of co-ordinating the work of the various specialities and maintaining good rapport between medical and nursing staff which is so essential for the smooth and effIcient running of the unit. This svstem works best with a small specialist group lIke ours and is perhaps difficult to achieve in the larger institutions.
RESl'LTS
From January IB72 to June 197·1, ] ,270 patients were admitted to the I.C.C.; S7 per cent were males. The number of admissiolls for 1972 was 49·t, 512 for IB73 and 264 for the first half of 1974. The mean age of admission was 39·06 years.
The majority of cases were admitted from the wards and operating theatres. All the patients were discharged to the general wards.
The duration of stay in the unit varied from less than one day to forty days (mean duration of stay being 4·9 days). 25 per cent of patients stayed less than two days, 43·5 per cent of patients stayed less than five days and 0·23 per cent of patients stayed longer than 30 days.
Categories
Five hundred and fifty-nine (H per cent) were surgical cases. Two hundred and fifty-five (20 per cent) of the admissions were medical cases, the majority being myocardial infarction. Tetanus cases were secondary to trauma, ritual circumcision and septic abortion. N one of the cases were drug addicts. Paediatric cases (4 per cent) were mostly for respiratory problems. Gynaecology (165 patients 12·1 per cent), and obstetrics (98 patients, 7·7 per cent) were post operative.
The number of patients who required I.P.P.V. were as follows : Surg. Gynae. Obst. 1971 .. 1972 .. 25 2 1973 .. 30 6 1974 2 (January to June) In a General Hospital like ours it is probably more efficient in terms of bed and staff utiliza-tion, and more economical to have a general LC.U. rather than several specialized units. The nursing care is more varied than in a specialized unit such as a coronary care unit, and nurses do find that this variety is more interesting. The staff becomes more versatile, experienced and acquire a broader outlook in the whole field of intensive nursing care. They can cope more efficiently with a greater variety of complications, e.g. LP.P.V., after a cardiac arrest in a myocardial infarction. The nursing staff that deals with cases of respiratory failure can handle this problem more efficiently than a coronary care team who meet the problem infrequently. The basis for this approach is that medical, nursing and technical skills and the equipment involved in looking after severe illness are common to patients with a wide variety of clinical conditions. 
